Noradrenergic modulation of noxious heat-evoked fos-like immunoreactivity in the dorsal horn of the rat sacral spinal cord.
The tail-flick withdrawal reflex commonly is used to study spinal nociceptive mechanisms; noradrenergic agonists administered intrathecally inhibit the tail-flick reflex in a dose-dependent manner. The objectives of the present study were: (1) to use fos-like immunoreactivity as a marker for neuronal activity to examine the population of neurons in the spinal cord dorsal horn that are engaged by activation of nociceptive tail afferents, and (2) to determine whether fos-like immunoreactivity can be modulated by intrathecally administered alpha adrenoceptor agonists. Neurons demonstrating heat-evoked fos-like immunoreactivity were identified bilaterally in the sacral spinal cord in superficial and deep dorsal horn laminae. Heat-evoked fos-like immunoreactivity was inhibited dose-dependently by intrathecal norepinephrine (NE). The inhibition was attenuated significantly by: (1) phentolamine (PHEN), a nonselective alpha adrenoceptor antagonist; (2) yohimbine (YOH), an alpha-2 adrenoceptor antagonist; and (3) prazosin (PRAZ), an alpha-1 adrenoceptor antagonist. Thus, both spinal alpha-1 and alpha-2 adrenoceptors mediate the inhibition of heat-evoked fos-like immunoreactivity produced by intrathecal NE. ST-91, an alpha-2 adrenoceptor agonist, also inhibited significantly the expression of fos-like immunoreactivity; the inhibition was antagonized by YOH. In the absence of noxious heat, intrathecal NE dose-dependently evoked the expression of fos-like immunoreactivity in the superficial dorsal horn, which was antagonized by PHEN and PRAZ, but not by YOH, suggesting that the effect is mediated by spinal alpha-1 adrenoceptors.